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ABSTRACT 
When the (SARS-CoV-2) initially surfaced in Wuhan (China) in December 2019, 
the Coronavirus Disease 2019 (COVID-19), an ailment it caused, spread quickly 
throughout the world. The pandemic has put a considerable strain on the 
healthcare sector and presented several challenges. Worldwide experiences 
shared by the human race nevertheless also created new opportunities that have 
altered the design of the world's healthcare system. New circumstances variation 
and a gradual extension of knowledge and abilities, especially for the frontline 
healthcare service, are needed by all healthcare personnel providers. Pharmacists 
around the world are concerned about the new legislation, methods and services 
since the way that pharmaceutical treatment is provided has completely changed 
as a result of the epidemic. More duties are being assumed by pharmacists to stop 
and manage this pandemic a result of many nations stressing the significance of 
pharmacists, they are being included in more interesting jobs at healthcare 
facilities. Because they are not given the necessary assistance, pharmacists in 
underdeveloped nations often work without the essential safety precautions and 
are unable to reach their full potential. Academics, policymakers and anyone 
involved in regulatory issues should attend ahead to create more practical models 
to make use of their skills and improve patient workflow providing care. The 
activities that pharmacists performed to manage COVID-19 scenarios were the 
only ones considered in this review; ordinary pharmacy operations were not 
taken into account. Not all of the articles relevant to our study may be included 
because they weren't all indexed in the databases we searched or weren't all 
available on the same website. Additionally, as more articles are published on 
COVID-19 regularly, some may be missed since they may become available after 
the designated search time range. The goal of this review was to demonstrate the 
commitment and engagement of pharmaceutical professionals who are a part of 


the frontline savior team, not to examine the quality of the published papers. 
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1. INTRODUCTION 

When the (SARS-CoV-2) initially surfaced in Wuhan (China) in December 2019, the Coronavirus Disease 2019 (COVID-19), an 
ailment it caused, spread quickly throughout the world. The World Health Organization (WHO) proclaimed COVID-19 to be a 
pandemic on March 11, 2020 (Oredope et al., 2020). 

The global community is baffled by the outbreak. All industries are experiencing severe setbacks due to stagnation including ten 
percent drops in significant equity markets (Ali et al., 2020). The probability increases with globalization and increased movement 
of people the pandemic is expected to increase (Musso et al., 2018). Pandemics like COVID-19 are related to their high morbidity 
and mortality and adverse effects on the socio-economic status and livelihood of the community, especially in a country with 
limited resources. In these settings, the pharmaceutical department restricted access to quality and cost-effectiveness, with no 
exception drugs to combat illness in areas where the burden of infection is already high illness and weak health systems (Barneveld 
et al., 2020). 

Faced with national and international public health emergencies clinical pharmacists cooperated to take advantage of it actively 
from pharmacological and therapeutic expertise to maximize the value of COVID-19 medical activities and pharmacist value and 
responsibility. Pharmacy professionals play a critical role in the pandemic and can provide reliable information on the prevention, 
detection and treatment management of coronavirus infection. Multiple challenges, as a result, emerging pharmacists are adopting 
innovative strategies to overcome them (Visacria et al., 2020). 

Among many the country defines pharmacies at the national level it was a select few indispensable services it managed to stay 
open and was open to the public. Countries were blocked by recommendation. In some countries pharmacies need to remain open 
managed 7 days a week and regular holidays COVID-19 Pandemic (Oredope et al., 2020). Additionally, pharmacists are easily 
accessible as healthcare providers and in certain nations (Watson et al., 2019). Pharmacists’ conflicting responsibilities as healthcare 
professionals and businesspeople (Scahill et al., 2018). 

Pharmacists not only provide consumables and health-related products, but they can also distribute medications and deliver 
immunizations (Smith, 1962). Despite a substantial body of research, pharmacists are frequently overlooked and underutilized 
despite being in a prime position to support a pandemic response (Cookson and Stirk, 2019). It can also have short-term and long- 
term adverse effects. Impact on the general pharmaceutical sector. Short term Impacts include Supply and demand fluctuations 
Bottleneck, panic hoarding and warehousing, regulation communication and promotion changes and changes to remote interaction 
through technology and research and changes in the development process. 

Delays in approval, a shift towards self-sufficiency in the pharmaceutical product supply chain, a slowdown in industry growth 
and potential shifts in consumer habits are just a few of the potential long-term effects (Ayati et al., 2020). Pharmacists, together 
with other healthcare experts, they play a vital role in monitoring and observing adverse drug and medicine reactions as well as 
disseminating high-quality information that is understandable to laypeople. The pharmacist encourages the patient's commitment 
to medical treatments and ensures the accurate usage, proper storage and delivery of the prescribed medications (Bragazzi et al., 
2020). 

In developed nations, the pharmacist is involved in giving drug instructions and supervising dispensing (the UK, Germany and 
France). To protect patient privacy, pharmacists must significantly improve their skills and confidentiality standards. In hospitals in 
poor nations, the pharmacist performs pharmacological administration by gaining access to patient medical files (Thailand and 
Malaysia) (Inoue et al., 2015). The pharmacist and are designed to make it easier for patients to pick up their medications 
conveniently and to relieve the workload of the pharmacy staff. 

Value-added services (VAS) or expanded drugstore services are the two terms most frequently used to describe these services. 
In the American United States (USA), numerous medications are given to patients via mail order or as a "drive-thru service". 
Australia has implemented some value-added services (VAS), such as home delivery services, forward dispensing, prescription 
reminder systems, One-stop-Shops, Rolls-Royce services and chronic disease cards (Hussain et al., 2021). 
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Figure 1 Overview of the global contribution of pharmacy professionals during covid-19 (Sami et al., 2021) 


Contributions of community pharmacists in COVID-19 

Community pharmacists have served and continue to play a crucial role in managing and containing the COVID-19 epidemic. The 
pharmacy workforce actively contributes to improving the health and wellness of the community (Urick and Meggs, 2019). 
Community pharmacists function as mentors, educators and counselors in addition to being health care providers (Musso et al., 
2018). Drug-drug interactions will become more common as COVID-19 therapy choices become available and they must be 
handled. As pharmaceutical specialists, pharmacists are essential in identifying interactions and offering patients alternate 
medications (Adunlin et al., 2021). 

Community pharmacists continue to play an important role in assisting with response efforts and ensuring that the public 
receives uninterrupted access to a consistent supply of medications. To help pharmacy professionals with workflow and service 
optimization during the COVID-19 epidemic, pharmacy associations both domestically and internationally have released guidelines 
and advisories (Aruru et al., 2021). Community pharmacies might conceivably have a huge impact on how easily people in rural 
locations can get healthcare services. As a result, community pharmacies seem to be especially well-positioned to implement 
healthcare initiatives and can be accessible to patients without an appointment (Todd et al., 2014). 

Pharmacies were the second-most utilized site for influenza vaccination among adults in the US (Burson et al., 2016). 
Community pharmacists are playing an important role in public health as an adviser by giving pertinent information, suggesting 
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safety measures and offering advice. Those who are not suspected of having COVID-19 should exercise social distancing, stay away 
from confined areas and keep a safe distance from anyone who may have the virus. Encourage people to wash their hands 
frequently and effectively, wash their hands with soap and water and refrain from touching their mouths, noses or eyes before or 
after doing so (Al-Quteimat and Amer, 2021). 

It is the responsibility of pharmacists to create emergency medication formularies for their organizations. They keep an eye on 
drug supplies, find workable substitutes and address drug shortages. Moreover, pharmacists offer free online consultations to 
individuals and medical professionals (Liao et al., 2020). A community pharmacist may take up the duty of helping to identify 
probable COVID-19 cases early and recommend them to the relevant specialists to help stop the virus's spread throughout the 
community as a whole (Amariles et al., 2021). 

Because of the mild COVID-19 symptoms, many patients mistake them for a typical cold, flu or fever and seek treatment from 
neighborhood pharmacies. Since there are no nearby hospitals, locals first turn to community pharmacists for the treatment of 
minor illnesses (Khatiwada and Shrestha, 2020). The following are some of the needs for neighborhood pharmacies during the 
COVID-19 pandemic: Instructing patients to avoid redundant hospital visits throughout the pandemic and take-home medications. 
Support self-monitoring of the patients for the effectiveness and safety of current therapy. 

Pharmacists should recompense thought to patients' emotional and psychological conditions and identify patients with undue 
anxiety, concern or fear (Merks et al., 2021). Community pharmacists have provided crucial services. Local pharmacists are 
establishing COVID-19 clinics, utilizing telehealth to manage chronic care and offering COVID-19 testing and assistance once 
results are known. To educate the public about COVID-19 public health, pharmacists are also putting their in-depth expertise and 
training in medication use, management and problem-solving to use (Goff et al., 2020). 
The following describes a possible role for community pharmacists in the COVID-19 pandemic. 
1. Education and counseling: Pharmacists being frontline health care professionals can Counsel people about the illness, its causes, 
sign, symptoms and routes of transmission, thus supporting counteract the confusion in the general community (Mallhi et al., 2020). 
2. Education on Hand and Respiratory Hygiene: Pharmacists through practical demonstration could be able to learn the proper 
hand-washing technics. In addition to teaching customers the value of physical distance, isolating pharmacy employees from clients 
with a glass screen or polythene material also safeguards the staff's safety (Mallhi et al., 2020). 
3. Encouraging Social or Physical Distancing: Each pharmacy employee should remain at least one meter (3 feet) away from the 
other at all times. While handling regular matters, clients should be advised to keep at least a minimal distance (Dyal et al., 2020). 
4. Telepharmacy Services: Telepharmacy is helpful for everyone, not just COVID-19 patients who have limited mobility during the 
lockdown but also chronic patients and the entire public. Reduce the number of people visiting medical facilities for treatment as 
well (Mallhi et al., 2020). 
5. Pharmacovigilance at the Community Level: Community pharmacists should effectively monitor any potential negative effects of 
repurposed medications used in the prevention and treatment of COVID-19 to ensure the safe use of medications. Pharmacists 
should have a heedful examination of the safety profile of those drugs that might be used frequently during pandemics (Zheng et 
al., 2021). 
6. Busting the Myths and Neutralizing the ambiguous Narratives: It is the novel responsibility of the community pharmacist to bust 
myths by providing dependable information to the public regarding treatment and prevention as community pharmacist is 
considered as most trusted persons (Mallhi et al., 2020). 

The role of community pharmacists to tackle the COVID-19 health crisis in various countries is described (Table 1). 


Table 1 Community pharmacists' assistance during the COVID-19 pandemic 


S.No. Country Responsibility of community pharmacist 


Supplied prescription drugs via mailing and 
ongoing remote therapy throughout COVID- 
19 

. ! Enhanced patient outcomes and reduced 
Saudi Arabia (Ahmad et al., aan 
1 2020) medication abuse 
Prescriptions for over-the-counter medicines 
decreased the number of unnecessary hospital 
visits 


Online counseling, prescription delivery to 
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your door, etc. to make the MOH guidelines 
for the condition more understandable, 
created educational materials including 
posters, brochures, smartphone notifications 


and text messages 


Nepal (Khatiwada and Shrestha, 
2020) 


The early detection and appropriate referral of 
patients, the provision of medications and the 
dissemination of information to the general 
population 

Make sure there is an adequate quantity of 
masks available to the public at a fair price 


China (Liao et al., 2020) 


Medical items such as masks, OTC 
medications, thermometers and disinfectants 
Give advice and information on appropriate 
hygiene practices, as well as emotional 
support 


Africa (Stergachis et al., 2011) 


During the COVID-19 pandemic, rumors of 


medication review, medical counseling 


Initiatives that shed light on myths around the 


A. Nigeria use of unlicensed medications, such as 
chloroquine, to treat COVID-19 
Lobbying for the elimination of all drug taxes 
B. Kenya to make medications more affordable during 
the pandemic 
Tele-pharmacy to the patient of chronic 
C. Egypt 


disease 


Ethiopia (Yimenu et al., 2021) 


When face masks are given out, doctors 
should advise patients on how to use them 
properly and offer advice on how to practice 
self-defense or get psychological support 


India (Meghana et al., 2021) 


Create and carry out strategies to guarantee 
the best possible pharmaceutical safety and 


use; deliver medications and supplies 


New zeland (Bukhari et al., 2020) 


To cut down on public visits, use phone 
consultations and prescription ordering for 


home supplies. 


Pakistan (Bukhari et al., 2020) 


Providing personal protective equipment 
(PPEs) for medical professionals, such as 


doctors, nurses and paramedics 


United Kingdom (Goff et al., 
2020) 


Virtual meetings with patients and the 
provision of some regulated medications to 


patients without a prescription. 


10 


United States (Hasan and Nead, 
2020) 


Testing for COVID-19 Supplying community 
members with basic pharmacy and health 
services remote data entry and taking new 


orders 


11 


Canada (Elbeddini et al., 2020) 


Educating patients about telehealth services, 
providing free medicine delivery, determining 
which patients need to renew their chronic 


medication, providing consultations for mild 
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illnesses, dispelling myths about COVID-19 
therapies and helping with COVID-19 


screening 


Preparation of disinfectant products and 
12 Italy (Merks et al., 2021) Medicine home delivery service Introduction 
of e-prescriptions 


Distribution of medications to patients who 
; are in quarantine, have mobility issues or 

13 Spain (Merks et al., 2021) : : : 
suffer from chronic respiratory ailments, 


diabetes or cardiovascular diseases 


Creating four professional-use preparation 
guidelines for a viscous gel and liquid hand 
14 Netherlands (Merks et al., 2021) alcohol. using the guidelines offered by the 
Royal Netherlands Pharmacists Association to 


implement 


Pharmacists kept up with the clinical care and 
h. tical ly. 

15 Australia (Goff et al., 2020) eee eae 

Help with recordkeeping, ordering pathology 


testing and medication prescribing 


Increasing public awareness of the COVID-19 
disease among all Jordanians, providing 

. counseling and referrals, and preventing 

16 Jordan (Abdel-Jalil et al., 2020) : 
panic. 

Make sure there is a sufficient supply of 
medical supplies and safety gear 


Distributing and rationing masks directly to 
; the public. 

17 Taiwan (Ou and Yang, 2020) ; . : : : 
Community pharmacist provided information 


and advice about covid-19 


Provide prescription refills, chronic illness 
management counseling, and reduce risky 
18 Brazil (Parreiras-Martins et al., self-medication practices using otc drugs. 
2020) Telehealth services might improve medication 
therapy outcomes and risk-reduction 


techniques 


19 Germany Home delivery services during the pandemic 


Distributing a small supply of medications 
20 Croatia (Merks et al., 2021) (replacement or substitution) to needy 
people's homes 

Helping with the COVID-19 vaccine 

pal Belgium (PGEU, 2021) formulation before giving it to a citizen. 


Awareness-raising discussion with this patient 
Participate in the national COVID-19 


29 France (PGEU, 2021) 


vaccination campaign 


Contributions of hospital pharmacists in COVID-19 

Pharmacists have a very extensive range of roles within the hospital (Chamoun et al., 2020). Essential responsibilities of pharmacists 
include suitable medicines in stock; washing hands to avoid diseases; checking for infection in the hospital and providing patient 
care and support (Mallhi et al., 2020). Pharmacists should assist physicians in monitoring patients’ mental health and well-being 
(Meng et al., 2020). 
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Following is the activity of hospital pharmacists during the pandemic of COVID-19 

1. Inventory Management: Drug switching and supplementary therapy are two ways that hospital pharmacists and clinicians work 
together to handle drug shortages (Mallhi et al., 2020). 

2. Pharmacovigilance at the Hospital Level: Efficient drug safety monitoring not only improves therapeutic outcomes but also 
reduced costs (Toklu and Mensah, 2016). Currently, the drugs which are involved in the treatment of COVID-19 are associated with 
serious side effects for example chloroquine, hydroxyl chloroquine and some antiviral drugs cause arrhythmia (Liu et al., 2020). 

3. Drug Utilization Evaluation (DUE): This is a beneficial role of hospital pharmacists during this pandemic it is an effective strategy 
to improve the clinical conditions of the patients (Mullins et al., 2020). 

4. Active Member of the Clinical Trial Team: Hospital pharmacists are involved in the clinical trial process for the evaluation of 
investigational new drugs (Mallhi et al., 2020). 

5. Antimicrobial Stewardship Program: To improve patient outcomes, lower microbial resistance and stop the spread of infections 
brought on by multidrug-resistant organisms, pharmacists work in coordination with doctors, nurses and other healthcare 
professionals to implement a coordinated program for the appropriate use of antimicrobials (including antibiotics) (Garau and 
Bassetti, 2018). 

6. Hospital Pharmacists’ Educational Services: Hospital pharmacists can also advise paramedical and nursing staff regarding the 
safe use of medicines (Gross and Mac-Dougall, 2020). 

7. Authentic and Updated Research Data: Hospital pharmacists can communicate to health care experts regarding the safe use of 
medicines (Gross and Mac-Dougall, 2020). 

8. Disinfection and Sterilization Services: Hospital pharmacist initiates several measures to prevent infection (Arain et al., 2021). 


The role of hospital pharmacists to tackle the COVID-19 health crisis in various countries is described (Table 2). 


Table 2 Hospital pharmacists’ assistance during the COVID-19 pandemic 


S.No Country responsibility of the Hospital pharmacist 


Chinese Pharmaceutical Association developed Hospital 
Pharmacists and the Pharmacy Workforce (2nd Edition)” which 
were responsible for effectively managing medicine shortages, 

‘ China developing new workflows for handling the COVID-19 pandemic, 
cleaning the pharmacy environment adequately with selected 
disinfectants, using PPEs for self-protection, and creating 
emergency protocols for quickly issuing inpatient prescriptions 
(Hasan and Nead, 2020) 

The major legislative healthcare state of Qatar is called Hamad 
Medical Company (HMC), which has 232 specialist hospitals in 
addition to 12 general hospitals. Under the direction of incredibly 


2 Qatar committed and effective pharmacy executive executives. Promoted 
social safety and started a drive-through service to track 
international normalized ratios (INRs) during the COVID-19 
epidemic (Goff et al., 2020) 

The 54 Netcare private hospitals in South Africa that make up the 


Netcare Hospital Group Ltd. played a significant part in providing 
3 South Africa | pharmaceutical services during COVID-19 to guarantee the fast 
and seamless delivery of medication within the wards (Goff et al., 
2020). 

During the pandemic, the pharmacist at Public Health Ontario in 


Toronto, Ontario, gave healthcare providers tips on how to use 
medications safely (Goff et al., 2020). Hospital and community 

4 Canada pharmacists in Canada served as the frontline medical staff in the 
fight against the SARS outbreak, providing correct medicine 
distribution and other essential pharmaceutical care directly to the 
patients (Hasan and Nead, 2020) 
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Australia 


The clinical treatment provided by pharmacists, technicians, intern 
pharmacists, pharmacy students, and pharmacy support staff at 
Alfred Health Melbourne, Victoria, promptly adjusted and 
maintained pre-pandemic levels throughout the pandemic. The 
Society of Hospital Pharmacists Australia (GHPA) is the center for 
COVID-19 information which also offers continuous professional 
development opportunities and resources for pharmacy 
departments (Goff et al., 2020) 


Saudi Arabia 


King Abdulaziz University (KAU) and Hospital (KAUH) 
pharmacists and pharmacy technicians are maximizing pharmacy 
services for COVID-19 in the in-patient and out-patient 
departments (Goff et al., 2020) 


Spain 


13% of the Pharmacy Department (PD) was probably guided by at 
least one clinical study because the Spanish Society of Hospital 
Pharmacy (SEFH) sponsors clinical studies. This study will 
evaluate the efficacy and security of a novel treatment using 
inhaled anti-infectives. A crucial player in biomedical research is 
the hospital pharmacist. Hospital pharmacists support logical, 
efficient and secure clinical decision-making by contributing their 
critical evaluation abilities and leading research for the creation of 
evidence. Hospital pharmacists have contributed to research 
during the epidemic, as seen by their involvement in CTs funded 
by regional and international sponsors. Another illustration is the 
extensive hospital pharmacist engagement in the observational 
study RERFAR-COVID-19 (Castro-Balado et al., 2020) 


United States 


of America 


To identify and implement crucial pharmacy services for COVID- 
19 in patients and outpatients, pharmacists at The Ohio State 
University Wexner Medical Center (OSUWMC) in Columbus, 
Ohio, collaborated with the hospital's top leadership and the 
disaster preparedness team. Ensure that pharmacists are qualified 
to start time-sensitive treatments, such as antivirals, under 
pharmacy practice legislation. Plan and coordinate emergency 
response with pharmacist participation (Adunlin et al., 2021) 


Lebanon 


Via social media channels, a representative sample of hospital 
pharmacists in Lebanon was asked about their knowledge, 
attitudes, practices, and level of preparedness for the COVID-19 
pandemic. Findings revealed that participants knew more than 90% 
about COVID-19. the majority of hospital pharmacists questioned 
indicated favorable practices for safety and preventative measures 
against COVID-19 infection (Chamoun et al., 2020). 


10 


United 
Kingdom 


Hospital pharmacists in the United Kingdom were expected to do 
duties such as supervising COVID-19 clinical studies, scaling up 

sterile production facilities to produce and deliver more ready-to- 
use parenteral medications and overseeing ICUs (Goff et al., 2020) 


11 


Nigeria 


Pharmacists from the Department of Clinical Pharmacy at the 
Africa Resource Centre Nigeria Hub are assisting in the creation of 
adaptable health supply chain systems for the effective delivery of 
medications and PPE for various state governments (Goff et al., 
2020) 
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Contributions of Clinical pharmacists in COVID-19 

Clinical pharmacists are trained and certified professionals with a focus on complete drug management who work in a variety of 
patient care settings. As a member of a multidisciplinary team, they can manage drug therapy since they have an in-depth 
understanding of medications and illness situations. Clinical pharmacists are accountable for patient outcomes and pharmaceutical 
therapy (Jacobi, 2016). Clinical pharmacy (CPh) is integrated into the health care system to provide comprehensive and effective 
tools with the use of medication and patient care, encompassing a broad area, involving both community and hospital. 

A clinical pharmacist who has received further training in oncology can propose optimal treatments and halt avoidable harmful 
effects (Bajwa and Ashiq, 2020). They must also be ready to give all healthcare professionals the best advice that is currently 
accessible (Al-Quteimat and Amer, 2021). During the COVID-19 epidemic, teleconferencing helps pharmacists to continue offering 
top-notch healthcare services. With the aid of remote pharmacy services, pharmacists can evaluate patient profiles to determine the 
efficacy and safety of pharmaceutical therapy. Although not all pharmacies can operate using this method, pharmacies and 
pharmacists can take precautions to reduce the danger of infection (Claire-Elson et al., 2020). 

Clinical pharmacists take involved in-patient care as medication experts who advise patients on drug options and offer 
medication education. They also make sure that patients’ existing treatments are safe and effective through laboratory monitoring 
and adverse effect evaluation. Professional pharmacists do COVID-19 screenings and stress the value of keeping patients on 
therapy even when illness is not detected. Patients getting infusions can learn about the safety measures used in infusion centers 
from clinical pharmacists. Clinical pharmacists can also monitor refill requests and keep track of infusion sessions to ensure 
medication adherence. 

If non-adherence is found, they can offer targeted interventions to lower the risk of flare-ups and hospitalizations. Clinical 
pharmacists offer clinical follow-ups to guarantee the effectiveness and safety of treatments (Bhat et al., 2021). By utilizing their 
pharmacological and therapeutic knowledge, clinical pharmacists from home and abroad can combat COVID-19. Clinical 
pharmacists should offer central services for compounding cytotoxic medications in addition to therapeutic drug monitoring 
(TDM). The purpose of including clinical pharmacy in the healthcare system is to provide comprehensive management tools for 
using medicine and patient care (Bajwa and Ashiq, 2020). 

Clinical investigators must include clinical pharmacists if a clinical trial is to be completed successfully. The urgent search for a 
COVID-19 therapeutic option or preventative measure fell under the purview of the clinical pharmacist. During this widespread 
pandemic. For instance, they were involved in the clinical assessment of the patients for the study during the remdesivir clinical 
trial in the US, assessing patients’ prior drug/disease history and gaining patient permission. Clinical pharmacists contributed to 
drug safety monitoring by taking part in the creation of national/hospital-based clinical COVID-19 treatment guidelines. By doing 
this, they helped to raise the standard of patient care and may have even helped to slow the COVID-19 pandemic (Hasan and Nead, 
2020). 

Clinical pharmacists play a crucial role in minimizing adverse drug events and reducing prescription administration errors 
(Leguelinel-Blache et al., 2018). Clinical pharmacists may also be transferred to supply-focused roles (Cheong, 2020). When 
providing direct patient care, clinical pharmacists take duty and accountability for managing drug therapy, whether acting alone or 
in consultation with or in partnership with other health care professionals (Bauman, 2020). The role of Clinical pharmacists to tackle 
the COVID-19 health crisis in various countries is described (Table 3). 


Table 3 Clinical pharmacists’ assistance during the COVID-19 pandemic 


S.No Country Responsibility of the Clinical pharmacist 


French Society of Pharmacology and Therapeutics 
organized A nationwide Question and Answer (Q & A) 
‘ France on the appropriate use of medications during COVID- 
19 posted online in this clinical pharmacist take part 
and manage, analyze, and answered questions 


(Larrouquere et al., 2020) 


Royal Pharmaceutical Society of the United Kingdom 
makes policies regarding national guidance for 

2 United Kingdom | pharmacy professionals’ guidance to upskill 
redeployed pharmacists to manage COVID-19 clinical 
trials (Goff et al., 2020) 
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3 Saudi Arabia 


When the virulent disease status varies, clinical 
pharmacists have a critical role in analyzing, reporting, 
updating, and developing COVID-19 treatment 
guidelines. A position paper on the role and 
accountability of clinical pharmacists during pandemics 
in Saudi Arabia was produced by the Saudi Society of 
Clinical Pharmacy (SSCP) (Goff et al., 2020) 


4 Qatar 


The primary healthcare legislative body in the state of 
Qatar is called Hamad Medical Corporation (HMC). 
The nation's core team for COVID-19 response included 
a group of clinical pharmacists. clinical pharmacists 
took part in daily rounds and offered medical 
assistance (Goff et al., 2020) 


5 Thailand 


Clinical pharmacists make prescription decisions based 
on scientific evidence and monitor and assess 
medication effectiveness. Clinical pharmacists can 
provide pharmaceutical treatment through 
telemonitoring. Medication dose design was the clinical 
pharmacists’ primary responsibility when providing 
care for COVID-19 patients (Surapat et al., 2020) 


6 Pakistan 


Clinical pharmacists play a more beneficial and 
effective function in the COVID-19 project. Clinical 
pharmacists have examined outpatient drug profiles 
using an electronic pharmacy and health information 
management system. Any information needed can be 
obtained from the pharmacist, and all medication 
changes follow the advice of the pharmacist. The 
clinical pharmacy lead developed several 24-hour 
communication channels. All of the clinical pharmacists 
and front-line doctors were put into a Whatsapp group 
to facilitate quick communication and decision-making. 
After the approval of off-label medications, infectious 
disease (ID) faculty directly engaged ID-clinical 
pharmacists in real time for pharmacotherapy advice 


and speedy decision-making (Hussain et al., 2020) 


vi Australia 


In Australia, Clinical pharmacists produce national, 
scientifically supported recommendations for the 
clinical management of COVID-19 patients. Clinical 
pharmacists assist with ordering pathology tests, 
providing drugs and documenting ward rounds (Goff 
et al., 2020) 


8 South Africa 
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The South African Society of Clinical Pharmacy issued 
a practice guide on the function of clinical pharmacists 
during the COVID-19 epidemic (SASOCP). Clinical 
pharmacist Quick updates to patient care requirements 
that required rapid action were guaranteed with the 
help of effective pharmaceutical advice. This allowed 
the pharmacist to schedule online patient education 
sessions with the assistance of the on-site nurses and 
support staff (Fan and Kamath, 2020) 
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Nigeria 


Clinical Pharmacist the Nigeria Hub contributes 
significantly to the construction of flexible health 
supply chain systems for the effective delivery of 
medications and personal protective equipment for 
various state governments in the Africa Resource 
Center (Goff et al., 2020) 


10 


Lebanon 


Clinical pharmacists worked directly with COVID-19 
patients, doing daily thorough medication evaluations 
and pharmacotherapeutic monitoring. A clinical 
pharmacist also has an important role in hospital 


multidisciplinary teams (Chamoun et al., 2020) 


11 


United States of 


America 


U.S clinical pharmacists provided an online platform to 
provide reliable information during the pandemic 
which describes the task of clinical pharmacists during 
a virulent disease (Goff et al., 2020). Clinical 
pharmacists boast an important role in the exploitation 
and shortages as well as clinical implications of 
depleting the medications which are used primarily 
during the covid -19 pandemic. by conferencing. To 
prevent therapeutic pauses, a clinical pharmacist makes 
sure there is a sufficient supply of drugs. 
Manufacturers and clinical teams now have a direct line 
of communication thanks to clinical pharmacists. They 
improved patient care while reducing stress for other 
front-line employees. They are in charge of evaluating 
potential providers and instructing them on how to 
utilize medications safely and effectively. In 
coordinating the healthcare system's response to the 
COVID-19 epidemic, clinical pharmacists were crucial. 
Controlling and reducing medicine shortages enabled 
medical professionals to maintain the best standard of 
care across the whole health system. Clinical 
pharmacists’ expertise and experience enabled the 
quick creation and dissemination of crucial drug 


information (Ferguson et al., 2020) 


12 


Malaysia 


Clinical pharmacists are employed in hospital wards in 
Malaysia where they provide patients with 
pharmaceutical care and support the medical staff by 
offering guidance and advice on how to administer 


medications properly (Cheong et al., 2020) 


Contributions of industrial pharmacists and pharmaceutical companies to COVID-19 


The pharmaceutical industry plays a crucial part in keeping the balance of the medicine supply during the crisis. The 
pharmaceutical sector aims to ensure the availability of essential medicine at an affordable price (Ayati et al., 2020). 


Following are the potential role of industrial pharmacists during the pandemic of covid -19 


1. Member of COVID-19 Research and Development: Industrial pharmacist responsible for ensuring the ethical aspect and efficient 
resource use during clinical research undertaken by the industry, as well as the appropriate and safe use of pharmaceuticals during 


clinical trials (Mallhi et al., 2020). 


2. Improving Access to Medicines Industrial: Pharmacist has a key role in the timely distribution of essential drugs and those drugs 


which are used for primary health care needs (Kanavos et al., 2011). 
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3. Monitoring of Reported Adverse Drug Reactions (ADRs): Pharmaceutical organizations ensure the safety reporting of 
investigational drugs to the National Pharmacovigilance Database: Industrial pharmacists are responsible to collect safety data on 
drugs and conveniently reporting adverse events (Hartford et al., 2006). 

4. The miscellaneous activity of industrial pharmacists: Industrial pharmacists should fulfill the legal requirements to continue the 
production and supply of medicines beside this pharmacists should ensure that supply should not be interrupted (Mallhi et al., 
2020). Pharmaceutical industry activity during the COVID-19 epidemic is described (Table 4) (Sami et al., 2021) 


Table 4 Pharmaceutical industry activity during the COVID-19 epidemic 


S. NO. Aera Name of company Activity 


. Canakinumab is under clinical trial for the 
Novartis ; . 
treatment of pneumonia caused by covid-19 


antiviral compounds that were used previously in 


Pfizer the healing of contagion due to SARS-CoV-2 were 
Treatment 
1 evaluated 
development 


Develop lead molecules as well as the screening of 
Johnson & Johnson on 
some existing molecules 


Develop new monoclonal antibodies. That is 
Astra Zeneca : . : 
effective against the coronavirus 


Developed potential novel coronavirus vaccines.by 
collaboration with Advanced Biomedical Research 
and Development Authority (BARDA) and Beth 
Israel Diaconis Medical Center (BIDMC) 
Vaccine ; : : 
2: . develop a BioNTech mRNA vaccine candidate to 
development Pfizer : : 
prevent COVID-19 infection 
Working with the University of Queensland to 
Seqirus support the CEPI-funded COVID-19 vaccine 
program based on molecular clamp technology 


Johnson & Johnson 


detect antibodies taken from human blood and 


Roche determine the body’s immune response to SARS- 
3 Diagnostics CoV-2 
diagnose COVID-19 and develop inhibitors to 
Takeda 
prevent future outbreaks 
Non-health Donated over £100,000 to patient organizations and 
4 : Takeda UK aie 
services charities in urgent need 


Contributions of drug regulatory and administrative pharmacists 

Drug regulatory and administrative pharmacists are in charge of ensuring that pharmaceuticals are used properly and that they are 
timely and readily available when there is a need. 

The role of drug regulatory and administrative pharmacists at the time of covid -19 is following 

1. Adequate Drug Supply: Pharmacists as a part of drug regulatory and administrative services should ensure an adequate supply 
of drugs by reporting the reasons for the medicine scarcity and how to manage using alternative sources to purchase drugs (Mallhi 
et al., 2020). 

2. Ensuring Good Selling Practices (GSPs): Pharmacists in managerial roles should ensure that pharmaceutical firms and other 
stakeholders understand their responsibilities and ensure the supply of both OTC and prescription drugs, as well as critical drugs. 
Drug shortages would be problematic for patients, hospital administration, drug distributors and doctors (Peschken, 2020). 

3. Administrative Actions Against the increased price of ppes: Pharmacists at the administration level should initiate the following 
steps to solve these issues. 

1. Identification and reporting of the hoarding-related agents 

2. followed by a check to make sure the stock is still present on the property 
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3. Should get in touch with reliable suppliers and manufacturers to ramp up production and meet the demands of the rising 
demand (Livingston et al., 2020). 

4. Quality Testing: By providing occasional quality testing of medications and with some relaxation in regulatory requirements 
pharmacists can increase the quality of production and supply should not be compromised to maintain the availability of 
medications during the pandemic (Mallhi et al., 2020). 

5. obligatory Actions Against Unregistered Drugs, Sanitizers and Disinfectants: The ability to confiscate and prevent the sale of 
illegal drugs should be granted to drug inspectors and drug monitoring teams. Hand sanitizers and disinfectants and report to stop 
their hoarding and stockpiling. All pharmacists should be trained in small-scale manufacturing of hand sanitizers and disinfectants 
(Mallhi et al., 2020). 

6. Ease Operational Barriers: Pharmacists will be helpful in covid -19 management effectively and make sure the availability of 
medicines (Broughel and Yatsyshina, 2020). 


Pharmacists’ inter-professional and intra-professional collaboration COVID-19 

Interprofessional collaboration is the process by which the healthcare team works together to improve the quality and safety of 
patient care while leveraging complementary skills and knowledge and respecting one another's areas of expertise (Levett-Jones et 
al., 2018). In Saudi Arabia pharmacists in collaboration with other healthcare workers managed (MERS) middle east respiratory 
system (Albarrak et al., 2021). The degree of interprofessional cooperation and patient safety are significantly correlated 
(Zwarenstein and Bryant, 2000). 

When managing drugs after patient admission or when preparing for discharge the collaboration between doctors, nurses and 
pharmacists mostly occurred within a single clinical setting (Manias et al., 2021). The pharmacist’s collaboration with other 
professionals is a pivotal component in creating safe transitions for patients. In multidisciplinary teams, the pharmacist's 
responsibilities include serving as the subject-matter expert on medications, offering counsel and suggesting actions to ensure 
rational pharmacotherapy and patient safety. Both clinical outcomes, especially hard endpoints like hospital readmissions, have 
significantly benefited from this involvement and interdisciplinary collaboration (Lech et al., 2020). 

A webinar was hosted by the FIP Young Pharmacists group in collaboration with the National and Regional Young Pharmacists 
Group during this diverse webinar. During the epidemic, there will be opportunities for cooperative problem-solving as well as 
techniques, resources and groups that YPG members can work with. The help given to their members throughout the pandemic 
was strengthened by collaboration across national and regional YPG organizations (Sousa-Pinto et al., 2021). 

Global recognition of pharmacists in COVID-19 During disasters, pharmacists are specially positioned to offer affected people 
medication management and continuity of treatment. Being more accessible than supermarkets, it is usually considered that 
pharmacists are the healthcare provider with the greatest geographic reach (Watson et al., 2019). In several nations, pharmacists are 
becoming more actively involved in immunization campaigns by giving vaccines to patients. In Canada According to a 2015 
nationwide study, 82.3% of pharmacists, 64.6% of the general population, 57.3 % of nurses and 38.1 % of physicians endorsed 
pharmacists as vaccine providers. 

Overall, community pharmacies are accessible and convenient locations for patients to receive immunizations and pharmacists 
are acknowledged as qualified vaccine providers in many nations. The capacity to give vaccines to patients of various age groups 
conveniently, competently and securely makes the pharmacist an essential and accessible member of the healthcare team (Poudel et 
al., 2019). Community pharmacies in low- to middle-income nations give people who can't afford doctor visits the benefit of free 
medical advice (Elbeddini et al., 2020). 

In Malaysia, pharmacists are in the best position to do a medication review and spot medication-related issues thanks to their 
training and abilities. Provide direct patient and nursing home staff medication information and education (100%), as well as 
assistance to prescribers regarding the choice of drug therapy (97%) (Mak et al., 2018). A South African tertiary hospital's 
interdisciplinary renal team relies heavily on the clinical treatment provided by pharmacists. While examining already prescribed 
medication, pharmacists are essential and to decrease the amount of unneeded medical care that individuals receive. 

Pharmacists supervise dosage modifications and forbid the use of medications that are not appropriate: In addition to reviewing 
prescriptions, pharmacists and members of the renal MDT indicated that pharmacists support doctors during the prescribing 
process: Pharmacists can work closely with doctors when prescribing medications can closely collaborate with the doctor to 
establish the patient's pharmacological care. The medication can be explained to patients by pharmacists (Manyama et al., 2020). 

Obstacles to pharmacy services during COVID-19 and prospects even though it has been an extremely difficult and stressful 


time community Pharmacy services have been acknowledged as crucial and front-line. During this time, those with mental health 
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issues are especially vulnerable. For this careful assessment of their pharmacological care needs. It's important to assess the 
pandemic's effects on the mental health of pharmacy employees and start providing support (Hayden and Parkin, 2020). 

Clinical pharmacists faced a dilemma. They sought to provide healthcare services under that circumstance but lacked adequate 
support to deliver the patient's healthcare. Researchers found that pharmacists’ burnout caused by heavy workloads is most 
prevalent in comparison to doctors and nurses even before this pandemic's initial outbreak (Neumann et al., 2018). Covid-19 
frontline healthcare personnel reported increased rates of sadness, distress, anxiety and insomnia due to psychological effects 
(Larrouquere et al., 2020). 

As a result of the expansion of their clinical roles and increased accountability for patient outcomes, pharmacists are currently 
being driven to change their perspectives toward patient-centered care. Patient consultation and medication are included in the 
scope of work. Management, providing other healthcare professionals with access to specialized pharmaceutical knowledge. This 
altering political climate has presented many difficulties and as of now, we don't know much about how pharmacists are handling 
these new demands (Scahill et al., 2018). 

The list of frontline employees in Canada's most populous province does not include pharmacists, whether they are employed 
in a community or hospital and have been serving in frontline capacities, yet they have not been accepted as such by all. Despite not 
receiving the same praise as frontline workers, they are still able to perform their duties in a manner comparable to their coworkers 
(Elbeddini et al., 2020). 


Limitation of review 

The activities that pharmacists performed to manage COVID-19 scenarios were the only ones considered in this review; ordinary 
pharmacy operations were not taken into account. Not all of the articles relevant to our study may be included because they weren't 
all indexed in the databases we searched or weren't all available on the same website. Additionally, as more articles are published 
on COVID-19 regularly, some may be missed since they may become available after the designated search time range. The goal of 
this review was to demonstrate the commitment and engagement of pharmaceutical professionals who are a part of the frontline 
savior team, not to examine the quality of the published papers. 


2. CONCLUSION 


The pandemic has put a considerable strain on the healthcare sector and presented several challenges. Worldwide experiences 
shared by the human race nevertheless also created new opportunities that have altered the design of the world's healthcare system. 
Pharmacists around the world are concerned about the new legislation, methods and services since the way that pharmaceutical 
treatment is provided has completely changed as a result of the epidemic. 

More duties are being assumed by pharmacists to stop and manage this pandemic a result of many nations stressing the 
significance of pharmacists, they are being included in more interesting jobs at healthcare facilities. Because they are not given the 
necessary assistance, pharmacists in underdeveloped nations often work without the essential safety precautions and are unable to 
reach their full potential. Academics, policy makers and anyone involved in regulatory issues should attend ahead to create more 
practical models to make use of their skills and improve patient workflow providing care. 


Informed consent 


Not applicable. 


Ethical approval 
Not applicable. 


Conflicts of interests 
The authors declare that there are no conflicts of interests. 


Funding 
The study has not received any external funding. 


Data and materials availability 
All data associated with this study are present in the paper. 


Drug Discovery 17, e23dd1932 (2023) 14 of 
18 


PERSPECTIVE OPEN ACCESS 


REFERENCES AND NOTES 


1, 


10. 


11 


12 


Abdel-Jalil M, Alsous MM, Abu-Hammour K, Saleh MM, 
Mousa R, Hammad EA. Role of Pharmacists in COVID-19 
Disease: A Jordanian Perspective. Disaster Med Public Health 
Prep 2020; 14(6):782-788. doi: 10.1017/dmp.2020.186 

Adunlin G, Murphy PZ, Manis M. COVID-19: How Can Rural 
Community Pharmacies Respond to the Outbreak? J Rural 
Health 2021; 37(1):153-155. doi: 10.1111/jrh.12439 

Ahmad A, Alkharfy KM, Alrabiah Z, Alhossan A. Saudi 
Arabia, pharmacists and COVID-19 pandemic. J Pharm Policy 
Pract 2020; 13(1):20-22. doi: 10.1186/s40545-020-00243-1 
Albarrak AI, Mohammed R, Al-Elayan A, Al-Fawaz F, Al- 
Masry M, Al-Shammari M, Miaygil SB. Middle East 
Respiratory Syndrome (MERS): Comparing the knowledge, 
attitude and practices of different health care workers. J Infect 
Public Health 2021; 14(1):89-96. doi: 10.1016/j.jiph.2019.06.029 
Ali M, Alam N, Aun S, Rizvi R. Coronavirus (COVID-19) - An 
epidemic or pandemic for financial markets. J Behav Exp 
Finance 2020; 27:100341. doi: 10.1016/j.jbef.2020.100341 
Al-Quteimat OM, Amer AM. SARS-CoV-2 outbreak: How can 
pharmacists help? Res Social Adm Pharm 2021; 17(2):480-482. 
doi: 10.1016/j.sapharm.2020.03.018 

Amariles A, 
Hincapié-Garcia JA. How to link patients with suspicious 


P, Ledezma-Morales M,  Salazar-Ospina 
COVID-19 to health system from the community pharmacies? 
A route proposal. Res Social Adm Pharm 2021; 17(1):1988-198 
9. doi: 10.1016/j.sapharm.2020.03.007 

Arain S, Thalapparambath R, Al-Ghamdi FH. COVID-19 
pandemic: Response plan by the Johns Hopkins Aramco 
Healthcare inpatient pharmacy department. Res Social Adm 
Pharm 2021; 17(1):2009-2011. doi: 10.1016/j.sapharm.2020.05.0 
16 

Aruru M, Truong HA, Clark S. Pharmacy Emergency 
Preparedness and Response (PEPR): A proposed framework 
for expanding pharmacy professionals’ roles and 
contributions to emergency preparedness and _ response 
during the COVID-19 pandemic and beyond. Res Social Adm 
Pharm 2021; 17(1):1967-1977. doi: 10.1016/j.sapharm.2020.04.0 
02 

Ayati N, Saiyarsarai P, Nikfar S. Short- and long-term impacts 
of COVID-19 on the pharmaceutical sector. Daru 2020; 28(2):7 


99-805. doi: 10.1007/s40199-020-00358-5 


. Bajwa MA, Ashiq K. The COVID-19 crisis and supportive role 


of pharmacists in cancer patients. J Dow Univ Health Sci 2020; 
14(2):95-96. doi: 10.36570/jduhs.2020.2.966 


. Barneveld K, Quinlan M, Kriesler P, Junor A, Baum F, 


Chowdhury A, Junankar P, Clibborn S, Flanagan F, Wright 
CF, Friel S, Halevi J, Rainnie A. The COVID-19 pandemic: 


Lessons on building more equal and sustainable societies. 


Drug Discovery 17, e23dd1932 (2023) 
18 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


Econ Labour Relat Rev 2020; 31(2):133-157. doi: 10.1177/10353 
04620927107 

Bauman JL. Hero clinical pharmacists and the COVID-19 
pandemic: Overworked and overlooked. J Am Coll Clin 
Pharm 2020; 3(4):721-722. doi: 10.1002/jac5.1246 

Bhat S, Farraye FA, Moss A. Roles of Clinical Pharmacists in 
Caring for Patients with Inflammatory Bowel Disease During 
COVID-19. Gastroenterology 2021; 160(5):1880. doi: 10.1053/j. 
gastro.2020.05.044 

Bragazzi NL, Mansour M, Bonsignore A, Ciliberti R. The Role 
of Hospital and Community Pharmacists in the Management 
of COVID-19: Towards an Expanded Definition of the Roles, 
Responsibilities and Duties of the Pharmacist. Pharmacy 
(Basel) 2020; 8(3):140. doi: 10.3390/pharmacy8030140 

Broughel J, Yatsyshina Y. Relax Pharmacy Regulations to 
Help with COVID-19 Testing and Treatment. Mercatus Center 
Research Paper Series, Special Edition Policy Brief 2020; 2-7. 
doi: 10.2139/ssrn.3564463 

Bukhari N, Rasheed H, Nayyer B, Babar Z. Pharmacists at the 
frontline beating the COVID-19 pandemic. J Pharm Policy 
Pract 2020; 13(8):1-4. 

Burson RC, Buttenheim AM, Armstrong A, Feemster KA. 
Community Pharmacies as Sites of Adult Vaccination: A 
Systematic Review. Hum Vaccin Immunother 2016; 12:3146-3 
159. doi: 10.1080/21645515.2016.1215393 

Castro-Balado A, Varela-Rey I, Bandin-Vilar EJ, Busto-Iglesias 
M, Garcia-Quintanilla L, Mondelo-Garcia C, Fernandez- 
Ferreiro A. La investigacion clinica de la farmacia hospitalaria 
en la lucha contra la COVID-19. Farm Hosp 2020; 44(7):66-70. 
doi: 10.7399/fh.11494 

Chamoun N, Usta U, Karaoui LR, Salameh P, Hallit S, 
Shuhaiber P, Henaine AM, Akiki Y, Zeenny R, Iskandar K. 
Current Trends in Hospital Pharmacy Practice in Lebanon. 
Hosp Pharm 2020; 55(2):112-118. doi: 10.1177/00185787188237 
33 

Cheong MWL, Brock T, Karwa R, Pastakia SD. COVID-19 and 
clinical pharmacy worldwide—A wake up call and a call to 
action. J Am Coll Clin Pharm 2020; 3(5):860-863. doi: 10.1002/ 
jac5.1286 

Cheong MWL. To be or not to be in the ward: The impact of 
COVID-19 on the role of hospital-based clinical pharmacists— 
A qualitative study. J Am Coll Clin Pharm 2020; 3(8):1458-146 
3. doi: 10.1002/jac5.1315 

Claire-Elson E, Oermann C, Duehlmeyer S, Bledsoe S. Use of 
telemedicine to provide clinical pharmacy services during the 
SARS-CoV-2 pandemic. Am J Health Syst Pharm 2020; 77(13) 
:1005-1006. doi: 10.1093/ajhp/zxaa112 

Cookson MD, Stirk PMR. The role of pharmacist i natural and 
manmade disasters 2019. 


15 of 


PERSPECTIVE OPEN ACCESS 


25. 


26. 


27 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


Dyal JW, Grant MP, Broadwater K, Bjork A, Waltenburg MA, 
Gibbins JD, Hale C, Silver M, Fischer M, Steinberg J, Basler 
CA, Jacobs JR, Kennedy ED, Tomasi S, Trout D, Hornsby- 
Myers J, Oussayef NL, Delaney LJ, Patel K, Shetty V, Kline 
KE, Schroeder B, Herlihy RK, House J, Jervis R, Clayton JL, 
Ortbahn D, Austin C, Berl E, Moore Z, Buss BF, Stover D, 
Westergaard R, Pray I, DeBolt M, Person A, Gabel J, Kittle TS, 
Hendren P, Rhea C, Holsinger C, Dunn J, Turabelidze G, 
Ahmed FS, deFijter S, Pedati CS, Rattay K, Smith EE, Luna- 
Pinto C, Cooley LA, Saydah S, Preacely ND, Maddox RA, 
Lundeen E, Goodwin B, Karpathy SE, Griffing S, Jenkins MM, 
Lowry G, Schwarz RD, Yoder J, Peacock G, Walke HT, Rose 
DA, Honein MA. COVID-19 Among Workers in Meat and 
Poultry Processing Facilities-19 States, April 2020. Morb 
Mortal Wkly Rep 2020; 69(18):557-561. 

Elbeddini A, Prabaharan T, Almasalkhi S, Tran C. Pharmacists 
and COVID-19. J Pharm Policy Pract 2020; 3:1-4. 

Fan A, Kamath M. Comment on Gross and Mac-Dougall Roles 
of the clinical pharmacist during the COVID-19 pandemic. J 
Am Coll Clin Pharm 2020; 3(4):828. doi: 10.1002/jac5.1252 
Ferguson NC, Quinn NJ, Khalique S, Sinnett M, Eisen L, 
Goriacko P. Clinical Pharmacists: An Invaluable Part of the 
Coronavirus Disease 2019 Frontline Response. Crit Care 
Explor 2020; 2(10):e0243. doi: 10.1097/cce.0000000000000243 
Garau J, Bassetti M. Role of pharmacists in antimicrobial 
stewardship programmes. Int J Clin Pharm 2018; 40(5):948-95 
2. doi: 10.1007/s11096-018-0675-z 

Goff DA, Ashiru-Oredope D, Cairns KA, Eljaaly K, Gauthier 
TP, Langford BJ, Mahmoud SF, Messina AP, Michael UC, 
Saad T, Schellack N. Global Contributions of Pharmacists 
during the COVID-19 Pandemic. J Am Coll Clin Pharm 2020; 
3:1480-1492. doi: 10.1002/jac5.1329 

Gross AE, Mac-Dougall C. Roles of the clinical pharmacist 
during the COVID-19 pandemic. J Am Coll Clin Pharm 2020; 
3(3):564-566. doi: 10.1002/jac5.1231 

Hartford CG, Petchel KS, Mickail H, Perez-Gutthann S, Mc- 
Hale M, Grana JM, Marquez P. Pharmacovigilance during the 
pre-approval phases: An evolving pharmaceutical industry 
model in response to ICH E2E, CIOMS VI, FDA and 
EMEA/CHMP risk-management guidelines. Drug Saf 2006; 
29(8):657-673. doi: 10.2165/00002018-200629080-00003 

Hasan MJ, Nead J. The Pandemic COVID-19 and the 
Auspicious Role of Frontier Pharmacists against This Global 
Threat. Pharmacol Pharm 2020; 11(09):209-225. doi: 10.4236/ 
pp.2020.119019 

Hayden JC, Parkin R. The challenges of COVID-19 for 
community pharmacists and opportunities for the future. Ir J 
Psychol Med 2020; 37(3):198-203. doi: 10.1017/ipm.2020.52 
Hussain K, Ambreen G, Muzammil M, Raza SS, Ali U. 
Pharmacy services during COVID-19 pandemic: Experience 


Drug Discovery 17, e23dd1932 (2023) 


36. 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


46. 


from a tertiary care teaching hospital in Pakistan. J Pharm 
Policy Pract 2020; 13(74):1-4. doi: 10.1186/s40545-020-00277-5 
Hussain R, Dawoud DM, Babar ZUD. Drive-thru pharmacy 
services: A way forward to combat COVID-19 pandemic. Res 
Social Adm Pharm 2021; 17(1):1920-1924. doi: 10.1016/.saphar 
m.2020.07.015 

Inoue Y, Morita Y, Takikawa M, Takao K, Kanamoto I, 
Sugibayashi K. Future expectations for Japanese pharmacists 
as compared to the rest of the world. Res Social Adm Pharm 
2015; 11(3):448-458. doi: 10.1016/j.sapharm.2014.08.007 

Jacobi J. Clinical Pharmacists: Practitioners Who Are Essential 
Members of Your Clinical Care Team. Rev Méd Clin Las 
Condes 2016; 27(5):571-577. doi: 10.1016/j.rmclc.2016.09.002 
Kanavos P, Schurer W, Vogler S. The Pharmaceutical 
Distribution Chain in the European Union: Structure and 
Impact on Pharmaceutical Prices 2011; 1-120. 

Khatiwada AP, Shrestha S. Pharmacy patronage: Identifying 
the roles of nepalese pharmacists in tacking COVID-19. J Pure 
Appl Microbiol 2020; 14:937-943. doi: 10.22207/JPAM.14.SPL1. 
31 

Larrouquere L, Gabin M, Poingt E, Mouffak A, Hlavaty A, 
Lepelley M, Khouri C, Bellier A, Alexandre J, Bedouch P, 
Bertoletti L, Bordet R, Bouhanick B, Jonville-Bera AP, Laporte 
S, Le-Jeunne C, Letinier L, Micallef J, Naudet F, Roustit M, 
Molimard M, Richard V, Cracowski JL. Genesis of an 
emergency public drug information website by the French 
Society of Pharmacology and Therapeutics during the 
COVID-19 pandemic. Fundam Clin Pharmacol 2020; 34(3):389 
-396. doi: 10.1111/fep.12564 

Lech LVJ, Husted GR, Almarsdottir AB, Andersen TRH, 
Rossing C, Nergaard LS. Hospital and Community 
Pharmacists’ Views of and Perspectives on the Establishment 
of an Intraprofessional Collaboration in the Transition of Care 
for Newly Discharged Patients. Innov Pharm 2020; 11(3):4. 
doi: 10.24926/iip.v11i3.2440 

Leguelinel-Blache G, Nguyen TL, Louart B, Poujol H, Lavigne 
JP, Roberts JA, Muller L, Kinowski JM, Roger C, Lefrant JY. 
Impact of quality bundle enforcement by a critical care 
pharmacist on patient outcome and costs. Crit Care Med 2018; 
46(2):199-207. doi: 10.1097/CCM.0000000000002827 
Levett-Jones T, Burdett T, Chow YL, Jénsson L, Lasater K, 
Mathews LR, Mc-Allister M, Pooler A, Tee S, Wihlborg J. Case 
Studies of Interprofessional Education Initiatives from Five 
Countries. J Nurs Scholarsh 2018; 50(3):324-332. doi: 10.1111/ 
nu.12384 

Liao Y, Ma C, Lau AH, Zhong M. Role of pharmacists during 
the COVID-19 pandemic in China-Shanghai experiences. J Am 
Coll Clin Pharm 2020; 3(5):997-1002. doi: 10.1002/jac5.1288 

Liu S, Luo P, Tang M, Hu Q, Polidoro JP, Sun S, Gong Z. 
services the coronavirus 


Providing pharmacy during 


16 of 18 


PERSPECTIVE | OPEN ACCESS 


47. 


48. 


49. 


50. 


51. 


52. 


53. 


54. 


55. 


56. 


57. 


pandemic. Int J Clin Pharm 2020; 42(2):299-304. doi: 10.1007/s 
11096-020-01017-0 

Livingston E, Desai A, Berkwits M. Sourcing Personal 
Protective Equipment During the COVID-19 Pandemic. J Am 
Med Assoc 2020; 323(19):1912-1914. 

Mak VSL, Lee SWH, March G. Pharmacists’ roles in nursing 
homes in Malaysia. J Pharm Pract Res 2018; 48(5):493-494. doi: 
10.1002/jppr.1443 

Mallhi TH, Liagat A, Abid A, Khan YH, Alotaibi NH, Alzarea 
AI, Tanveer N, Khan TM. Multilevel Engagements of 
Pharmacists During the COVID-19 Pandemic: The Way 
Forward. Front Public Health 2020; 8:1-14. doi: 10.3389/fpubh. 
2020.561924 

Manias E, Bucknall T, Woodward-Kron R, Hughes C, Jorm C, 
Ozavci G, Joseph K. Interprofessional and intraprofessional 
communication about older people’s medications across 
transitions of care. Int J Environ Res Public Health 2021; 18(8): 
3925. doi: 10.3390/ijerph18083925 

Manyama TL, Tshitake RM, Moloto NB. The role of 
pharmacists in the renal multidisciplinary team at a tertiary 
hospital in south africa: Strategies to increase participation of 
pharmacists. Health SA 2020; 25:1-7. doi: 10.4102/HSAG.V25I 
0.1357 

Meghana A, Aparna Y, Chandra SM, Sanjeev S. Emergency 
response (EP & R) 
professionals in India: Lessons from the COVID-19 pandemic 
and the way forward. Res Social Adm Pharm 2021; 17(1):2018- 
2022. doi: 10.1016/j.sapharm.2020.04.028 

Meng L, Qiu F, Sun S. Providing pharmacy services at cabin 


preparedness and by pharmacy 


hospitals at the coronavirus epicenter in China. Int J Clin 
Pharm 2020; 42(2):305-308. doi: 10.1007/s11096-020-01020-5 
Merks P, Jakubowska M, Drelich E, Swieczkowski D, Bogusz 
J, Bilmin K, Sola KF, May A, Majchrowska A, Koziol M, 
Pawlikowski J, Jaguszewski M, Vaillancourt R. The legal 
extension of the role of pharmacists in light of the COVID-19 
global pandemic. Res Social Adm Pharm 2021; 17(1):1807-181 
2. doi: 10.1016/j.sapharm.2020.05.033 

Mullins E, Evans D, Viner RM, O’Brien P, Morris E. 
Coronavirus in pregnancy and delivery: Rapid review. 
Ultrasound Obstet Gynecol 2020; 55(5):586-592. doi: 10.1002/u 
og.22014 

Musso D, Rodriguez-Morales AJ, Levi JE, Cao-Lormeau VM, 
Gubler DJ. Unexpected outbreaks of arbovirus infections: 
Lessons learned from the Pacific and tropical America. Lancet 
Infect Dis 2018; 18(11):e355-e361. doi: 10.1016/S1473-3099(18)3 
0269-X 

Neumann JL, Mau LW, Virani S, Denzen EM, Boyle DA, Boyle 
NJ, Dabney J, Lofthus AD, Kalbacker M, Khan T, Majhail NS, 
Murphy EA, Paplham P, Parran L, Perales MA, Rockwood 
TH, Schmit-Pokorny K, Shanafelt TD, Stenstrup E, Wood WA, 


Drug Discovery 17, e23dd1932 (2023) 


58. 


59. 


60. 


61. 


62. 


63. 


64. 


65. 


66. 


67. 


68. 


69. 


Burns LJ. Burnout, Moral Distress, Work-Life Balance and 
Cell 
Transplantation Professionals. Biol Blood Marrow Transplant 
2018; 24(4):849-860. doi: 10.1016/j.bbmt.2017.11.015 

Oredope DA, Hai A, Chan Y, Olaoye O, Rutter V, Babar ZU. 
Needs assessment and impact of COVID-19 on pharmacy 


Career Satisfaction among Hematopoietic 


professionals in 31 commonwealth countries. J Pharm Policy 
Pract 2020; 1-11. doi: 10.1186/s40545-020-00275-7 

Ou HT, Yang YK. Community pharmacists in taiwan at the 
the 
Gatekeepers for the 
equipment. Ann Intern Med 2020; 173(2):149-150. doi: 10.7326 
/M20-1404 

Parreiras-Martins MA, Medeiros AF, Almeida CDC, Moreira- 
Reis AM. Preparedness of pharmacists to respond to the 


frontline against novel coronavirus pandemic: 


rationing of personal protective 


emergency of the COVID-19 pandemic in Brazil: A 
comprehensive overview. Drugs Ther Perspect 2020; 36(10):4 
55-462. doi: 10.1007/s40267-020-00761-7 

Peschken CA. Possible consequences of a shortage of 
hydroxychloroquine for patients with systemic lupus 
erythematosus amid the COVID-19 pandemic. J Rheumatol 
2020; 47(6):787-790. doi: 10.3899/jrheum.200395 

PGEU. Pharmaceutical Group of the European Union. 
Position Paper on the Role of Community Pharmacists in 
COVID-19 - Lessons Learned from the pandemic 2021; 1-22. 
Poudel A, Lau ETL, Deldot M, Campbell C, Waite NM, Nissen 
LM. Pharmacist role in vaccination: Evidence and challenges. 
Vaccine 2019; 37(40):5939-5945. doi: 10.1016/j.vaccine.2019.08. 
060 

Sami SA, Marma S, Chakraborty A, Singha T, Rakib A, Uddin 
MG, Hossain MK, Uddin SMN. A comprehensive review on 
global contributions and_ recognition of pharmacy 
professionals amidst COVID-19 pandemic: Moving from 
present to future. Futur J Pharm 2021; 7:119. 

Scahill SL, Tracey MS, Sayers JG, Warren L. Being healthcare 
provider and retailer: Perceiving and managing tensions in 
community pharmacy. J Pharm Pract Res 2018; 48(3):251-261. 
doi: 10.1002/jppr.1410 

Smith A. The pharmaceutical industry and goverment. Mil 
Med 1962; 127:253-258. doi: 10.1093/milmed/127.3.253 
Sousa-Pinto G, Hung M, Okoya F, Uzman N. FIP’s response 
to the COVID-19 pandemic: Global pharmacy rises to the 
challenge. Res Social Adm Pharm 2021; 17(1):1929-1933. doi: 
10.1016/j.sapharm.2020.07.004 

Stergachis A, Garberson L, Lien O, D'Ambrosio L, Sangaré L, 
Dold C. Health care workers’ ability and willingness to report 
to work during public health emergencies. Disaster Med 
Public Health Prep 2011; 5(4):300-8. doi: 10.1001/dmp.2011.77 
Surapat B, Sungkanuparph BS, Kirdlarp 5, Lekpittaya N, 
clinical 


Chunnguleum K. Role _ of pharmacists in 


17 of 18 


PERSPECTIVE | OPEN ACCESS 


70. 


71. 


72. 


73. 


telemonitoring for patients with Coronavirus Disease 2019 
(COVID-19). J Clin Pharm Ther 2020; 1-4. doi: 10.1111/jcpt.132 
93 

Todd A, Copeland A, Husband A, Kasim A, Bambra C. The 
positive pharmacy care law: An area-level analysis of the 
relationship between community pharmacy distribution, 
urbanity and social deprivation in England. BMJ Open 2014; 
4(8). doi: 10.1136/bmjopen-2014-005764 

Toklu HZ, Mensah E. Why do we need pharmacists in 
pharmacovigilance systems? Online J Public Health Inform 
2016; 8(2). doi: 10.5210/ojphi.v8i2.6802 

Urick BY, Meggs EV. Towards a Greater Professional 
Standing: Evolution of Pharmacy Practice and Education, 
1920-2020. Pharmacy (Basel) 2019; 7(3):98. doi: 10.3390/pharm 
acy7030098 

Visacria MB, Figueiredo IV, Lima TDM. Role of pharmacist 
during the COVID-19 pandemic: A scoping review. Res Soc 
Adm Pharm 2020; 17:1799-1806. 


Drug Discovery 17, e23dd1932 (2023) 


74. 


75. 


76. 


77. 


Watson KE, Singleton JA, Tippett V, Nissen LM. Defining 
pharmacists’ roles in disasters: A Delphi study. PLoS One 
2019; 14(12):1-13. doi: 10.1371/journal.pone.0227132 

Yimenu DK, Pharm B, Demeke CA, Kasahun AE, Siraj EA, 
Wendalem AY, Bazezew ZA, Mekuria AB. Impact of COVID- 
19 on Pharmaceutical Care Services and the Role of 
Community Pharmacists: A Multi-Center Cross-Sectional 
Study in Ethiopia. SAGE Open Nurs 2021; 7:237796082110258 
04. doi: 10.1177/23779608211025804 

Zheng S, Yang L, Zhou P, Li H, Liu F, Zhao R. 
Recommendations and guidance for providing 
pharmaceutical care services during COVID-19 pandemic: A 
China perspective. Res Social Adm Pharm 2021; 17(1):1819- 
1824. doi: 10.1016/j.sapharm.2020.03.012 

Zwarenstein M, Bryant W. Interventions to promote 
collaboration between nurses and doctors. Cochrane Database 


Syst Rev 2000; 2:CD000072. doi: 10.1002/14651858.CD000072 


18 of 18 


